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SATURDAY, AUGUST 28, 1880. 


BOOKS RECEIVED. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By 
Francis M. Balfour, M. A., F. R. S., in two volumes. 
Vol. 1. Macmillan & Co., London. 1880. 


Macmillan & Co. have recently forwarded to us this 
very interesting volume of over 300 pages, abundantly 
illustrated, the first part of a work upon which we 
believe the author has been constantly occupied since 
the publication of his “Development of the Elasmo- 
branch Fishes,” in 1878. The second volume is still 
in press, and will deal with the Embryology of the Ver- 
tebrata ; while this, the first volume, is devoted to the 
Invertebrata, omitting the Protozoan forms, and it in- 
cludes in the beginning of the book an outlined history 
of the Ovum, as it appears in both the Vertebrate and 
Invertebrate types. 
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embryos. of each group pass, in the course of their 
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physiology of individuals that embryology is of constantly 
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first in its general, then in its special histories in different 
types. In the second chapter upon Impregnation and 


‘Maturation, an account is given of the remarkable 


researches of Fol and Hertwig, which surpass in the 
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other naturalists. A chapter on Segmentation closes 
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follows: (1) Alecithal for ova without food-yolk, or 
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the uniting of the whole of the arthropoda into one 
phylum. In the first place, the Tracheata are descended 
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A chapter on the history of the germinal layers is 
promised in volume second. It is pleasant to find from 
the names of Agassiz, and Brooks, and others, that 
Embryology is gaining a sure foothold in this country. 

The book throughout evinces the greatest ability and 
care. Clearness and truth will make it attractive to the 
student, and it may safely be predicted that a fresh 
impetus in embryological research among young students 
in this country and abroad will date from this publica- 
tion. If this prove to be the case, the author may well 
feel repaid for his labor. Fhe FO; 


On ANGULAR APERTURE OF OBJECTIVES FOR MICRO- 
SCOPES. By Geo. E. Blackham, M.D., F.R.M.S. New 
ig Industrial Publication Company. New York, 
1880, 


Weare glad to see that the vexed question of the an- 
gular aperture of the objectives has at length been treated 
in an exhaustive manner by Professor Blackham, who, 
by an untechnical method of treating the subject, has 
endeavored to interest a wide range of readers. The 
work has been produced in handsome form, and has 
eighteen sheets of diagrams. A critical review of this 
book will appear at a later date. 


COAL. 
BY P, W. SHEAFER, M. E., POTTSVILLE, PA. 
II. 


The fearful loss of good material involved in 
mining and preparing Anthracite, as shown in the ac- 
companying tables, though greatly to be deplored, 
seems to be almost inevitable. The disposition of the 
coal in large solid beds, and in highly inclined posi- 
tions, involves strong supports to keep the superin- 
cumbent mass from crushing and closing the avenues 
to the mines; and these supports must consist of 
massive pillars of the solid coal itself. Wooden props, 
however ponderous and strong, can only be used for 
the minor supports. Some of this pillar coal is ultt- 
mately removed, but much of it is imevitably lost, 
especially in the larger beds which frequently range 
from 20 to 4o feet in thickness, and are often inclined 
at an angle of from 4o to 70 degrees. 

It is estimated that not more than 66 per cent. of 
the coal is ever taken out from the mines. That 
which is brought to the surface is run through a huge 
structure from 80 to roo feet high, very appropriately 
called a “ breaker,” ingeniously contrived for the de- 
struction of coal. There are over 300 of these im- 
mense buildings in the Anthracite region, costing on 
an average $50,000 each, or an aggregate of $15,000,- 
ooo. ‘To the top of these the coal is hoisted, and 
then descends through a succession of rolls and 
screens, emerging at the bottom, in a series of assorted 
sizes, from huge blocks of lump coal to unmerchant- 


able dust, which forms a grievously large proportion of . 


the whole. This process involves a loss of good coal, 
equal to 20 or 25 per cent. of the entire quantity 
mined. For the coal wasted in mining, say 4o per 
cent., and in preparing, 25 per cent., no one 1s paid ; 
it 1s a total loss to landowner, miner and shipper. 
Plans for utilizing the waste coal dirt, or culm of 
Anthracite collieries, have been frequently suggested, 
but none have come into general use. ‘The Anthra- 
cite Fuel Company, at Port Ewen, on the Hudson, in 
1877, used go per cent. coal dust and 10 per cent. fuel 
pitch, and made 300 tons of fuel per day, consuming 
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over 50,000 tons of culm. The Delaware and Hud- 
son Company also use at their mines 60,000 tolis per 
annum. ‘They now ship all their coal down to pea 
sizes, and consume the culm in generating steam. If 
all our coal companies would follow this excellent 
example it would enable them to sell half a million 
tons more coal, and burn the same amount of refuse, 
thus earning or saving half a million dollars per 
annum, to add to their revenues. The Philadelphia 
and Reading Railroad Company has recently intro- 
duced a method of burning coal dust in the furnaces 
of its engines, and the plan appears to meet with suc- 
cess. ) 

The amount of water which drains into a mine from 
a mile or more of surface is enormous, for the average 
amount of rain and snow fall is 58,840 cubic inches 
per square yard annually, and the mines are lable to 
absorb not only the rain fall on the surface immedi- 
ately over them, but all that which by contour of 
the surface, or by converging strata, tends towards 
them. On an average possibly five tons of water are 
hoisted for every ton of coal raised—another loss 
chargeable to mining. 

The preponderance of waste coal seems excessive ; 
but the writer’s experience in surveys of certain tracts 
of land, and in preparing maps which show the area 
exhausted, compared with the amount marketed from 
ten or more colleries, in a period of 20 years, proves 
that the loss is not over-estimated, especially in the 
Mammoth Bed, whose average thickness is 25 feet. 
An eight-foot bed of coal yields much better in pro- 
portion. When they exceed six or eight feet in thick- 
ness, especially if steeply inclined, they are not only 
expensive to mine, but a large proportion of the coal 
must be left to support the rocky roof. 

The Bituminous coals, particularly those of the 
United States, are not subject to these serious losses, 
and are quite cheaply mined and prepared. No 
breakers are required, as the only division is into 
coarse and fine coal, which are easily separated by 
screens; and the fine coal can be readily converted 
into coke, making a better condensed fuel than the 
coal in its natural shape. The Bituminous beds are 
nearly horizontal and rarely more than six feet thick, 
so that it is not necessary to leave extensive pillars ; 
and as the coal is above water level, or in shallow 
basins, it is not necessary to put up extensive hoisting 
and pumping machinery. The simple, natural venti- 
lation of American Bituminous mines also does away 
with the extensive and costly appliances for this pur- 
pose of Anthracite mines, in spite of which so many 


“miners annually fall victims to the noxious gases. 


The total amount of coal still to be mined, accord- 
ing to the accompanying tables, is 26,361,076,000 
tons. The total waste, as experience has shown, 1s 
equal to two-thirds of the coal deposit, and reaches the 
appalling amount of 17,574,050,666 tons, leaving us 
only 8,787,075,533 tons to sendto market. In all our 
calculations of Anthracite we have counted the area 
as if in a level plain, and made no allowance for the 
undulations which must necessarily increase the 
amount of coal. But as many of the flexures are 
abrupt and broken, making much faulty and refuse 
coal, it will cover any over-estimate of area or thick- 
ness we have made in our calculations. 

Our tables show that 360,017,817 tons have been 
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sent to market in the 58 years from 1820 to 1878, in- 
clusive. Our consumption now amounts to 20,000,000 
tons annually. The increase of production for the 
past ten years has been 187,112,857 tons. At this 
rate we shall reach our probable maximum out-put of 
50,000,000 tons in year 1goo, and will finally exhaust 
the supply in 186 years, 

The present product of the Anthracite coal fields is 
(1878) as follows : 


Southertics yy excesses 50 Collieries.......... 6,282,226 tons. 

Middle vised andy eiian ae 161 Oe ransatacaa se eas 3,237,449 ‘ 

Northern... ..s0008008 132 ate Gee ae 8,085,587 ‘S 
Otel ics ecwratewaws 343 ON ple S reet 17,605,262 ‘' 


At this rate the eastern end of the northern field is 
being rapidly exhausted. The middle field, too, which 
contains the lower productive coals, is likely to cease 
extensive mining about the year 1900; while the 
western portion of the northern field, extending from 
Pittston to the western end, and the southern field 
from Tamaqua to Tremont, comprising about 100 
square miles, which contain more coal beds and 
deeper basins, must furnish the supply for the coming 
years. 

Partially successful experiments have been made to 
use petroleum as a substitute for coal to some extent. 
But is it not already evident, under the reckless prodi- 
gality of production, that this occult and mysterious 
supply of light and heat and color will be exhausted 
before the Anthracite, and can, at best, only tempor- 
arily retard the consumption of the latter? 

As already intimated, the question of the exhaustion 
of our coal supply is scarcely more at the present time 
than a curious and interesting calculation. It has not 
yet become so grave and portentous as in Great 
Britain, where a commission, with the Duke of Argyle, 
Sir Roderick Murchison and Sir W. G. Armstrong at 
its head, was recently appointed by Parliament to as- 
certain the probable duration of the coal supplies of 
the kingdom. There it is serious indeed ; for when 
Britain’s coal fields are exhausted, her inherent vitality 
1s gone, and her world-wide supremacy is on the wane. 
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Our Anthracite product, compared with the coal 
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1926, i us Ro” clebcang a tecatergegubice s 716,800,000‘ 
1936, " "OY aise leek a ale GUaue tues I,003,500,c00 ‘ 


Thus in sixty years the output would be nearly eight 
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some seven corporations, which, according to 
the accompanying tables, now control about two- 
thirds of the whole, and the best coal area, 


must prove, under economic management, a profit- | 


able investment for their stockholders. Mining, 
selling and transporting their own coal, as they do, 
individual enterprise cannot hope to compete with 
them, and must vanish from the ground, and their 
only rivalry will be with each other, and with the 
Bituminous trade. Fortunately for the public, this 
rivalry will always be keen enough to keep the price 
of coal at a fair low rate of cost and profit. 

The coal resources of Great Britain are all devel- 
oped now, and in process of depletion; while in this 
country when our 470 square miles of Anthracite are 
exhausted, we have more than 400 times that area, or 
200,000 square miles of Bituminous, from which to 
supply ourselves and the rest of mankind with fuel. 
The coal product of the world is about 300,000,000 
tons annually. The North American continent could 
supply it all for 200 years. With an annual produc- 
tion of 50,000,000 tons, it would require twelve cen- 
turies to exhaust the supply. But with a uniform 
product of 100,000,000 tons per annum, the end of 
the Bituminous supply would be reached in 800 years. 
What the annual consumption will be when this con- 
tinent supports a teeming population of 400,000,000 
souls, as will be the case some day, must be left to 
conjecture. But with half that population, as ener- 
getic, restless, and inventive as our people in this 
stimulating climate have always been, under the 
hopes of success, such a country as this constantly 
holds out much to tempt ambition and reward enter- 
prise. 

If it be true, as Baron Liebig asserts, that civiliza- 
tion is the economy of power, we have it in our im- 
mense areas of Bituminous coal. There isno known 
agent that can answer as a substitute for the vast 
power and almost limitless usefulness of coal in its 
general adaptation to the wants of man; and that 
nation will maintain the foremost rank in enlightened 
modern civilization which controls, to the fullest ex- 
tent, while it lasts, this wonderful combination of 
hight and heat and force. We are wiser than our 
fathers ; and from the modest but sublime altitude to 
which we are lifted by physicial science, and the far 
extended range of mental vision which it opens up to 
us, we can see farther into the plans of Providence 
than those who went before us, and can conjecture 
the early, if not the remote, future of the human 
race 1n our land and in other lands. 

Happy that people whose legislators study the best 
mode of developing the natural resources of their 
country, and whose great men become great by 1m- 
proving the condition and promoting the welfare of 
the human race. ‘The greatest of England’s five 
Georges was not either of those who wore the crown, 
but plain George Stephenson, of Manchester, who 
rolled the world farther along the path of progress 
than all the others; and none of the royal Jameses 
did half so much for the civilization of his country as 
James Watt, whose boyish study of the steaming 
tea-kettle developed the giant power that does the 
world’s work with an energy that is tireless and 
irresistible. 


The monopoly of the Anthracite coal fields by 


SCIENCE. 


ETHNOLOGY .* 


NOTES ON THE ESKIMO OF CUMBERLAND 
SOUND. 


By LupWIG KUMLIEN. 
II. 

They have an interesting custom or superstition, 
namely, the killmg of the ez/ sfixit of the deer ; 
some time during the Winter or early in Spring, at 
any rate before they can go deer-hunting, they con- 
gregate together and dispose of this imaginary evil. 
The chief ancoot, angekok, or medicine-man, is the 
main performer. He goes through a number of gyra- 
tions and contortions, constantly hallooing and calling, 
till suddenly the imaginary deer is among them. Now 
begins a lively time. Every one is screaming, running, 
jumping, spearing, and stabbing at the imaginary 
deer, till one would think a whole mad-house was let 
loose. Often this deer proves very agile, and must be 
hard to kill, for I have known them to keep this per- 
formance up for days; in fact, till they were com- 
pletely exhausted. 

During one of these performances an old man 
speared the deer, another knocked out an eye, a third 
stabbed him, and so on till he was dead. Those who 
are able or fortunate enough to inflict some injury on 
this bad deer, especially he who inflicts the death- 
blow, is considered extremely lucky, as he will have 
no difficulty in procuring as many deer as he wants, 
for there is no longer an evil spirit to turn his bullets 
or arrows from their course. 

They seldom kill a deer after the regular hunting 
season is over, till this performance has been gone 
through with, even though a very good opportunity 
presents itself, 

Salmo salar, and one other species of Smo that 
I could not procure enough of to identify, are caught 
to some extent in June and September in some of the 
larger fjords; they are mostly caught with a spear, but 
sometimes with a hook. (For description vide under 
hunting-gear, etc.) 

When these fish are caught, they are put into a 


FRAGMENTARY 


-seal-skin bag, and it remains tied up till the whole be- 


comes a mass of putrid and fermenting fish, about as 
repulsive to taste, sight and smell as can be imagined. 
Cottus scorpius, which contributes so largely towards 
the Greenlander’s larder, is not utilized by the Cum- 
berland Eskimo, except in cases of a scarcity of other 
food supplies; the fish 1s abundant in their waters, 
however, and fully as good eating as they are on the 
Greenland coast. 

Birds and their eggs also contribute towards their 
sustenance in season; they are extremely fond of eggs, 
and devour them in astonishing quantities. 

The “black skin” of the whale, called by them 
muktuk, is esteemed the greatest delicacy. When 
they first procure a supply of this food, they almost 
invariably eat themselves sick, especially ‘the children. 
We found this black skin not unpleasant tasting when 
boiled and then pickled in strong vinegar and eaten 
cold; but the first attempts at masticating it will re- 
mind one of chewing India rubber. When eaten to 
excess, especially when raw, it acts as a powerful lax- 
ative. Itis generally eaten with about half an inch 
of blubber adhering. 


* Bulletin (15) of the United States National Museum. Contributed to 
the Natural History of Arctic America, made in connection with the 
Howgate Polar expedition, 1877-78. 
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the Natural History of Arctic America, made in connection with the 
Howgate Polar expedition, 1877-78. 
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The greater portion of their food is eaten raw, 
especially in Winter. When they cook at all, they 
only “simmer” it over their lamps in a pot of soap- 
stone. These pots are from eight to twenty inches in 
length, usually about sixteen inches, and though of 
variable patterns, the length is generally three times 
the width or depth. Among such Eskimo as are able 
to procure old cast-away meat-cans from around the 
ships, tin has superseded the soapstone both for lamps 
and boiling-pots. 

In Summer, especially when on hunting excursions, 
they very often “fry” meat by making a little fire- 
place of stones, and laying a flat piece of stone on 
the top. The opening to receive the fuel supply is to 
windward. For fuel at such times they use Casszope 
tetragona and Ledum palustre, these shrubs make a 
quick and very hot fire. It would be comparatively 
an easy task for these people to gather enough Cassz- 
ope tetragona during the Summer to burn during the 
coldest weather, and not rely wholly upon blubber. 

When the Eskimo have been simmering meat, espe- 
cially seal, in their boiling-pots, they pour off the 
liquor and mix it with about an equal quantity of 
blood; this makes a thick and rather greasy soup 
that must be quite nourishing ; the children are very 
fond of it. It seems possible that from this dish has 
originated the popular error that these people drzz 
oil, a notion that is simply preposterous. 


I found among some of these people a little spoon, 
or rather a miniature scoop, made of ivory, which 
they used to drink the soup with ; it appears to be an 
old utensil, now going fast out of use, for they can 
now procure tin mugs. A reindeer’s rib, pointed at 
one end, is used to fish up the meat with, and some- 
times to convey it to the mouth. These instruments 
are found in the graves, but seem to be little used at 
the present day. 

When a seal is brought to the encampment, espec- 
lally if they have not been plenty for some days, all 
the villagers are invited to the hut of the lucky hunter, 
and the seal is soon dispatched. , A couple of the 
younger men skin the animal and distribute the pieces 
to the assembled company as fast as needed. The 
testicles, being considered as the choicest titbit, are 
usually handed over to the hostess ; the spinal cord is 
also rated as one of the choicest portions of the ani- 
mal. During these feasts they gorge themselves to 
their utmost capacity, and are in good humor and 
hilarious. ‘Though there may be ever so poor pros- 
pects to procure more food for the morrow, this does 
not deter them from gluttonously devouring the last 
morsel, and then go on allowance till they can get a 
fresh supply. Ihave seen them thus gorge themselves, 
and then le down to sleep with a piece of seal meat 
by their side, which they attacked every time they 
awoke. 

The intestines of birds, notably Zagopus and Som- 
ateria, are looked upon as choice parts, and birds 
brought to the encampment are generally “drawn” by 
the hunters. The fatty excrescence at the base of 
the upper mandible of the male Som. spectabilis is too 
great a temptation for them. It was with great diff- 
culty that we could induce them to bring these birds 
to camp without having them thus mutilated. 


| Coutenued. | 
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LETTERS TO THE EDITOR. 


[The Editor does not hold hintself responsible for opinions expressed 
by hits correspondents. No notice ts taken of anonymous commiunt~ 


catiozs, | 


A SPARK FROM MENLO PARK. 


To the Editor of Sctence: 


My note book is so full of observations made during 
a recent visit to Edison’s laboratory, that I feel on look- 
ing it over as if I had struck an intellectual gold mine. 
The genius of Menlo Park is so exuberant, and his frank- 
ness—we may say zazveté—so unbounded, that we 
came into possession of many facts which we might 
almost commit a breach of confidence in exposing. I 
found him reserved, however, when the conversation was 
turned to the subject of the arc ‘electric light, and avoid- 
ing criticism of the operations and machines of those 
inventors who have devoted themselves to its improve- 
ment and utilization. But he made quite merry over the 
opinions expressed to him by many of the sight seers 
who swarm to the laboratory. ‘‘ Would you believe it 
possible,” said Mr. Edison, “ that in spite of the general 
and interesting descriptions I have seen in various publi- 
cations of this and other countries, few of the visitors really 
know what they come to see when they ask to be shown 
the electric light ? Many are disappointed, because we do 
not have a kind of inland light house with a 300 or 400 
candle-power light i in each pane of glass in the buildings. 
Others thinkit a ‘poor show’ when they examine an in- 
candescent thread of 14 to 16 candle-power in bright 
sunlight.” 

There was one suggestion thrown off by him, while 
conversing about the arc electric light, which I think 
should not be suffered to remai nundeveloped ; Mr. Edison 
is so devoted to ‘his light’ that he only has time to give 
an occasional thought in the other direction, and his 
power of concentration prevents the dispersion of his 
genius through a different medium. So I repeat, I do 
not think I am committing any breach of confidence in 
describing a sketch which grew up under my eye, drawn 
by his rapid and luminous pencil; for Edison possesses 
that peculiar quality of pictorial illustration which we 
have never seen, except in the sketches of that inventor- 
artist, the great Leonardo da Vinci. : 


“ Our dynamo-machines,”’ said he, ‘‘as we now build 
them, are especially constructed for the purpose of 
furnishing current for the incandescent lamp; but they 
are, of course, as easily adapted to the arc light as to 
other purposes. You see our lamp factory and electric 
railroad are run by them. A very simple addition to a 
machine would allow of its use in illumination where the 
production of reverse currents is necessary. Imagine 
the wire of a Gramme helix cut half way through the 
solenoid, the tour ends joined two and two to a commu- 
tating wheel, and pairs of conductors leading to an arc 
light, say Jablochkoff’s candles. Now, by intermittently 
joining the ends of the separated helices, by an appropriate 
arrangement on the ordinary commutator blocks, you 
will be able to use your main current for the small incan- 
descent lamps, and the surplus for the arc lamp; thus 


‘supplying continuous and reverse currents from the 


same machine.” 

I hope this chance scintilla from the mind of the great 
inventor will be allowed to sink through the pages of my 
note book into your columns, without any violation of 
the proprieties. If it incite Mr. Edison, ex revanche, to 
a development of the idea, we will bear the brunt of a, 


perhaps, just resentment. 
F. T. WATERS, 
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the electric light ? Many are disappointed, because we do 
not have a kind of inland light house with a 300 or 400 
candle-power light i in each pane of glass in the buildings. 
Others thinkit a ‘poor show’ when they examine an in- 
candescent thread of 14 to 16 candle-power in bright 
sunlight.” 

There was one suggestion thrown off by him, while 
conversing about the arc electric light, which I think 
should not be suffered to remai nundeveloped ; Mr. Edison 
is so devoted to ‘his light’ that he only has time to give 
an occasional thought in the other direction, and his 
power of concentration prevents the dispersion of his 
genius through a different medium. So I repeat, I do 
not think I am committing any breach of confidence in 
describing a sketch which grew up under my eye, drawn 
by his rapid and luminous pencil; for Edison possesses 
that peculiar quality of pictorial illustration which we 
have never seen, except in the sketches of that inventor- 
artist, the great Leonardo da Vinci. : 


“ Our dynamo-machines,”’ said he, ‘‘as we now build 
them, are especially constructed for the purpose of 
furnishing current for the incandescent lamp; but they 
are, of course, as easily adapted to the arc light as to 
other purposes. You see our lamp factory and electric 
railroad are run by them. A very simple addition to a 
machine would allow of its use in illumination where the 
production of reverse currents is necessary. Imagine 
the wire of a Gramme helix cut half way through the 
solenoid, the tour ends joined two and two to a commu- 
tating wheel, and pairs of conductors leading to an arc 
light, say Jablochkoff’s candles. Now, by intermittently 
joining the ends of the separated helices, by an appropriate 
arrangement on the ordinary commutator blocks, you 
will be able to use your main current for the small incan- 
descent lamps, and the surplus for the arc lamp; thus 


‘supplying continuous and reverse currents from the 


same machine.” 

I hope this chance scintilla from the mind of the great 
inventor will be allowed to sink through the pages of my 
note book into your columns, without any violation of 
the proprieties. If it incite Mr. Edison, ex revanche, to 
a development of the idea, we will bear the brunt of a, 


perhaps, just resentment. 
F. T. WATERS, 
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THE annual session of the American Association | 


for the Advancement of Science has been most bril- 
liantly opened in Boston. ‘The intellectual force now 
concentrated there will soon be flowing through all 
the channels of knowledge. Our columns next week 
will contain our reporter’s account of the proceed- 
ings, and will be enriched by an. address, in full, of 
the distinguished retiring President, Professor George 
F,. Barker, whose learning and devotion to Science 
alone placed him in that elevated position. We have 
also obtained valuable and interesting papers by Pro- 
fessors Agassiz, Hall of Washington, and other distin- 
guished participants, which will duly appear. 


Mr. PaGet Hicecs, the well-known English electri- 
cal engineer, now in Boston, has given his opinion, 
through the New York Hera/d (August 27), on the 
durability of electric motors and their actual return in 
work. As the general introduction of Edison’s elec- 
trodyramo-machine is being anxiously looked for 
wherever a constant supply of cheap power is neces- 
sary, 1t becomes of the first importance to consumers 
to know how long the new engines will last. Mr. 
Higgs’ positive statement of their length of life will 
no doubt confirm many small manufacturers in New 
York in their intention to profit by this convenient 
source of power, which, rumor says, will soon be gen- 
erally placed at their disposal. Mr. Higgs has run 
some of the older and less perfect electro-motors 
since 1867, and finds them to-day in perfect condi. 
tion. As the fruit of his own experiment and obser- 
vation of the work of the most experienced European 
electricians, Mr. Higgs emphatically denies that there 
is any extraordinary loss in using them to communi- 
cate power at a distance, 
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We drew attention to an educational scheme 
which has been recently inaugurated at the Paris Ob- 
servatory for the purpose of training young astrono- 
mers. It may be interesting in this connection to 
know that Professor Stone, of the Cincinnati Obser- 


-yatory, has for a number of years been quietly but 


successfully pursuing a plan in almost every respect 
identical with that more recently inaugurated in Paris. 
A small number of selected graduates are admitted 


/as students at the Observatory, pursue a systematic 


course of study in theoretical and practical Astronomy, 
and upon its successful completion receive a post- 
graduate degree from the authorities of the University. 

The course of study carried on at the Paris Obser- 
vatory is described in ScteNcE, August 14th. If there 
are other Observatories in the United States offering 
the same facilities as those initiated by Professor 
Stone, we shall be glad to hear from those who can 
give authentic information. 


WE are not surprised that universal regret is ex- 
pressed at the loss by the New York Fishery Commis- 
sion of their annual appropriation. It appears to be 
acknowledged that the Commission was doing good 
work, and we trust their present difficulties are but 
temporary, and will be removed when the matter can 
be considered by the Legislature. 

We think the Commissioners would strengthen 
their hands in efforts to obtain a renewal of their 
appropriation, if they gave some attention to the 
coarser kinds of fish, the supply of which appears to 
be practically unlimited at our very doors, and yet 
for unaccountable, reasons is retailed at exorbitant 
prices, even averaging that of meat. 

Fish is a natural food product for the poor of cities 
situated on the coast, but the dealers combine to 
make it an expensive luxury, by limiting the supply. 
We are even told that they destroy it, rather than 
effect sales below the prices they have arbitrarily fixed, 

There appears to be little encouragement for the 
Legislature to grant appropriations to increase the 
supply of fish and lower its price, if the dealers in 
combination have finally the power to limit the supply 
and to create an artificial value. 

As one of the New York Fishery Commissioners 1s 
himself one of those who are most largely interested 
in the sale of fish, his knowledge on the subject must 
be considerable, and he would certainly promote the 
interest of the Commission by assisting to remove the 
evil of which we complain. While it may be a good work 
to load the table of the epicure with choice fish, it 
should be more satisfactory to restore to the poorer 
classes an article of food which nature has supplied 
with such a bountiful hand, 
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ELECTRO-MOTORS. 


THEIR POWER AND RETURN. 


J. HoOSPITALIER. 


The transmission of force from a distance, electric 
ploughing, the electric railroad, etc., have made electric 
motors and the conditions of maximum work and maxi- 
mum return, quite the order of the day. In a previous art- 
icle on the available force in batteries, we have determined, 
for the most usual forms, the quantity of energy that could 
be furnished by a certain number of elements in an external 
circuit of proper resistance, supposing no polarization and 
without variation of the internal resistance. 

Is this maximum of available work entirely convertible 
into effective work? It is not, and we will show how this 
maximum Should be reduced when a given electric energy is 
to be transformed into mechanical force. 

Let us suppose, for instance, in numbers, which always 
strike the attention more than formulas, that we have a 
source of electricity of 100 volts, with an internal resistance 
of 1 ohm. It would be easy to realize the conditions by 
employing an electro-dynamic machine, separately excited, 
or 100 very large Bunsen cups, arranged for tension in 2 
parallel series of 50 each. Putting into the circuit an ex- 
ternal resistance equal to the internal, and supposing no 
polarization to exist and no change in the internal resist- 
ance, we obtain as elements for the electric circulation : 

E.—Electro motive force = 100 volts. 


vy. — Internal resistance = ohm. 
R.—Exterior resistance = 1ohm. 
(ry + R)—Total resistance = 2ohms. 

; 100 
Q.—Quantity = = 50 webers. 
; r+R I+1 


In these conditions we know that we have in the external 
circuit the maximum of available work, as deduced from 


the formula of Joule: 


W = 10 QR meg-ergs (a) 
or W = 2 kilogram-meters (4) 
9.81 


In the case before us we have: 

W = 10 X 50? X I = 25,000 meg-ergs (I) 

What can we do with this available electric work? If we 
‘make it traverse an inert wire it will heatit. All the elec- 
tric energy will be transformed into heat, and in this wire 
will be developed a certain number of calorics C, per sec- 


ond: ; 
981 <A 
A being the mechanical equivalent of heat 424. 

Let us substitute for the inert resistance of a wire, an 
electro-motor of equal resistance with the wire, say 1 ohm 
in this particular case. Let us suppose this motor to 
be one of Gramme’s magneto-electric machines, and that 
the resistance of the armature is equal tor ohm. If we 
put a break on the armature to prevent it turning under 
the influence of the passing current, we will not have any 
of the original conditions changed ; the wire of the armature 
will be heated by the current, and a number of calorics C 
will be produced equal to that developed inthe wire. Now 
let us make the armature turn under the action of the elec- 
tric current. The rotary motion of this armature will de- 
velop a certain electro-motive force E’, inverse to that 
emanating from the source of electricity E, varying with 
the speed of the motor. It results in a diminution of the 
current, and can be expressed at each instant by the form- 


ula: 
g =f F. @ 

r+R 
Hence the rotation of the motor diminishes the intensity 
of the current (and consequently the work of the motor) if 
a machine is employed as a source of electricity, or the 
consumption of zinc, if you employ a battery. Thediagram 
shows how the different elements vary when the speed of 
the motor varies from zero (where the work developed is 
null) to a velocity such that the opposing electro-motive 
force E, which it develops, becomes equal to the electro- 
motive force of the source. It is seen that the energy ex- 
pended by the source of electricity diminishes from the 


time the motor begins to turn (curve I.); similarly, the in- 
tensity of the current (curve V.) diminishes to zero when, 
E and E’' become equal. Curve II. represents the work 
developed by the motor at different speeds. Let us sup- 
pose these speeds are proportional to the electro-motive 
forces—a hypothesis easily verified in a well constructed 
magneto-electric machine—then we see, by the diagram, an 
augmentation of the work produced, up to a point where 
the speed of the motor becomes 50. At this moment the 
work done is at a maximum, and represents but 50 per 
cent. of the work expended by the source of electricity. 
The energy converted into work (curve III.) is equal to 
what is unconverted (curve II.). If the speed augments 
beyond this point the work produced (curve II.) dimin- 
ishes, but the return augments (curve IV.). 
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The work produced and the return are hence perfect- 
ly distinct things which are too often confounded. 
There is no impossibility in making the motor return 80 
per cent. of the work expended by the source of electricity, 
on condition you do not make this source produce all the 
work which it can furnish. When, at the limit, the work 
produced becomes null, the return becomes equal to rf. 
The same conclusion is arrived at on comparing curves I. 
and II. It is thus seen that energy not converted into 
work, diminishes more rapidly than the total energy ex- 
pended by the source of electricity.. When the motor is at 
rest, the work is zero, all energy being transformed into 


heat. When E’ = a the diagram shows that the work is 
2 


equal to the loss; curves IJ. and III. cut each other at B 
and the return is 50 per cent. Several consequences re- 
sult from this. If you wish to obtain the greatest results 
from any given source of electricity, the electro-motor, 
turning at normal speed, must be so arranged as to de- 
velop a counter electro-motive force equal to the half of the 
original source. If the des¢ results are wanted greater 
speed is required, by which a return in work is gained 
with a corresponding loss in the quantity of work pro- 
duced. 

Curves III. and IV. show why an electro-motor heats 
more when stopped than when turning at a certain speed; 
the intensity of the current is greater in the first case than 
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in the second, the electro- ~energy not converted into work, 
diminishing with increase of speed, is converted into heat 
in the conducting wire. The two causes are correlative. 

Let us cite a case having peculiar bearing on the trans- 
mission of power at a distance by electro motors, for in- 
stance, in electric traction on railways. Suppose our mo- 
tor to turn at a normal speed developing a force of 70 
volts. In this condition the work produced is repre- 
sented (on the diagram) by A C, the work expended on 
the source of electric supply by A H, and the return is 
0.70. If the existing work is augmented (by putting on 
a brake, for instance,) it will diminish the speed of the mo- 
tor; but the curve II. shows that by this very diminuition 
of speed the work produced by the motor augments, and a 
new State of equilibrium is produced very close to the first. 
If, on the other hand, the resisting work diminishes, the 
speed will augment, and the work produced will diminish. 
Hence we see that the work of the motor augments with the 
resistance, and diminishes as well with it, a most favor- 
able condition for regulating speed and maintaining it 
within certain bounds not far apart. This automatic gov- 
erning is not to be found in any other motor. In the lat- 
ter, special apparatus has to be called into play, as in the 
well-known case of steam. 

This statement of the theoretical conditions affecting the 
functions of an electro-motor supplied from a given source, 
shows between what limits its different elements can be 
made to vary. The numbers which we have given for the 
maximum of work in batteries, as well as those given by 
M. Reynier in his work on the pile, have regard only to the 
total available energy in the external circuit, without con- 
sideration of the manner in which this energy is ultimately 
used, If, asin the above hypothetical case, it is desired to 
transform this energy into work of an electro motor, but 
half of the maximum work can be obtained. If, on the 
other hand, it is proposed to get the greatest se of work 
in an indefinite time, the return can be augmented and col- 
lected up to as high as So and go per cent. of the energy 
represented by the expenditure of zinc in the battery, but 
then the pile does not produce its maximum of work. 

The influences of the external resistances remain to be 
examined, such as are presented in transmitting force at a 
distance ; also the resistance of the motor itself, and the 
practical returns obtained in certain special cases with mo- 
tors of determinate type. 

We will take occasionjto recur to this subject after prac- 
tical experience has had the last word. It is always well, 
however, to recall theoretical results, which never being 
altogether attained in practice, have an advantage in setting 
exact limits to our knowledge of what can be obtained from 
any given source of electrical supply ; and. while destroy- 
ing some illusions, proving some statements, which till 
now, have seemed too adventurous. (La Lumitre Electrique, 
Aug. 7th.) 
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I concluded my last article under the above heading 
with a reference to the case of carbon, and gave the results 
successively arrived at by Attfield, Morren, Watts, and 
others; these went to show that besides the line-spectrum 
of carbon mapped by Angstrém there exists a fluted spec- 
trum of this substance. 

Now comes my own personal connection with this mat- 
ter. 

In the year 1871, 1] communicated to the Royal Society 

a paper in which the conclusion was drawn that the vapor 
of carbon was present in the solar atmosphere. 

This conclusion was founded upon the reversal in the 
solar spectrum of a set of flutings in the ultra-violet.” The 
conclusion that these flutings were due to the vapor of car- 
bon, and not to any compound of carbon, was founded 
upon experiments similar to those employed in the re- 
searches of Attfield and Watts, who showed that the other 
almost exactly similar sets of flutings in the visible part of 


* Continued from p. 29. 1 Proc. R, S, No. 187, 1878. 
2 The approximate wave-length of the brightest member cn the least 
refrangable edge is 388r. oO. 


occasions called this result in question. 
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the spectrum were seen when several different compounds 
of carbon were exposed to the action of heat and electricity. 
In my photographs the ultra violet flutings appeared under 
conditions in which carbon was the only constant, and it 
seemed therefore reasonable to assume that the flutings 
were due to carbon itself, and not to any compound of car- 
bon, and this not alone from the previous work done in the 
special case of carbon, but from that which had shown that 
the fluted spectra of sulphur, nitrogen, and so forth, were 
really due to these ‘elementary ” substances. 

Professors Liveing and Dewar have recently on several 
Professor Dewar, 
in a paper received by the Royal Society on January 8, 
1880, writes as follows: 

‘‘ The almost impossible problem of eliminating hydrogen 
from masses of carbon, such as can be employed in experi- 
ments of this kind, prove conclusively that the inference 
drawn by Mr. Lockyer, as to the elementary character of 
the so-called carbon spectrum from an examination of the 
arc in dry chlorine, cannot be regarded'as satisfactory, 
seeing that undoubtedly hydrogen was present tn the carbon 
used as the poles. 

Subsequently, in a paper received by the Royal Society, 
on February 2, Messrs. Liveing and Dewar wrote as fol- 
lows: | 

“Mr, Lockyer (Proc. Roy. Soc., vol. xxvii. p. 308) has re- 
cently? obtained a photograph of the arc in chlorine, which 
shows the series of fluted bands in the ultra-violet, on the 
strength of which he throws over the conclusion of Ang- 
strom and Thaleén, and draws inferences as to the existence 
of carbon vapor above the chromosphere in the coronal 
atmosphere of the sun, which, if true, would be contrary to 
all we know of the properties of carbon. We cannot help 
thinking: that these bands were due to the presence of a small 
guantity of ntlrogen,” 

It will be seen that on January 8 Mr. Dewar alone at- 
tributed the flutings to a hydrocarbon, while on February 2 
Mr. Dewar, associated with Mr. Liveing, attributed them to 
a nitrocarbon. 

In fact in the latter paper Messrs. Liveing and Dewar pub- 
lished experiments on the spectra of various carbon com- 
pounds, and from their observations they have drawn the con- 
clusion that the set of flutings -vhich I have shown to be re- 
versed in the solar spectrum is really due to cyanogen, and 
that certain other sets of flutings shown by Attfield and 
Waits to be due to carbon are really due to hydrocarbon. 

As Messrs. Liveing and Dewar do not controvert the very 
definite conclusions arrived at by Attfield, Morren, Watts, 
and others, I can only presume that they took for granted 
that all the experimental work performed by these men of 
science was tainted by the presence of impurities, and that 
it was impossibleto avoid them. I therefore thought it de- 
sirable to go over the ground again, modifying the experi- 
mental method so as to demonstrate the absence of impuri- 
ties. Indeed I have started upon a research which will re- 
quire some time to complete. Still, in the meantime, I have 
submitted to the notice of the Royal Society some results 
which I have obtained, which I think settle the whole question, 
and it is the more important to settle it as Messrs. Liveing 
and Dewar have already based upon their conclusions theor- 
etical views which appear to me likely to mislead, and which 
I consider to have long been shown to be erroneous. To 
these results I shall now refer in this place. 

The tube with which [ have experimented is shown in Fig. 
1: Aand Bare platinum wires for passing the spark inside 
the tube ; Eis a small tube into which carbon tetrachloride 
was introduced ; it was drawn out to a long narrow orifice 
to prevent the rapid evaporation of the liquid during the ex- 
haustion of the tube. The tube was bent upwards anda 
bulb blown at c in order that the spark might be examined 
with the tube end-on, as its found that after the spark has 
passed for some time a deposit is formed on the sides of the 
bulb immediately surrounding the platinums, thus obstruct- 
ing the light. After a vacuum had been obtained the tube 
was allowed to remain on the Sprengel pump, to which it 
was attached by a mercury joint for the purpose of obtaining 
a vacuum for a long time, in order that the last traces of air 
and moisture might be expelled by the slow evaporation of 
the liquid. 
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in the second, the electro- ~energy not converted into work, 
diminishing with increase of speed, is converted into heat 
in the conducting wire. The two causes are correlative. 

Let us cite a case having peculiar bearing on the trans- 
mission of power at a distance by electro motors, for in- 
stance, in electric traction on railways. Suppose our mo- 
tor to turn at a normal speed developing a force of 70 
volts. In this condition the work produced is repre- 
sented (on the diagram) by A C, the work expended on 
the source of electric supply by A H, and the return is 
0.70. If the existing work is augmented (by putting on 
a brake, for instance,) it will diminish the speed of the mo- 
tor; but the curve II. shows that by this very diminuition 
of speed the work produced by the motor augments, and a 
new State of equilibrium is produced very close to the first. 
If, on the other hand, the resisting work diminishes, the 
speed will augment, and the work produced will diminish. 
Hence we see that the work of the motor augments with the 
resistance, and diminishes as well with it, a most favor- 
able condition for regulating speed and maintaining it 
within certain bounds not far apart. This automatic gov- 
erning is not to be found in any other motor. In the lat- 
ter, special apparatus has to be called into play, as in the 
well-known case of steam. 

This statement of the theoretical conditions affecting the 
functions of an electro-motor supplied from a given source, 
shows between what limits its different elements can be 
made to vary. The numbers which we have given for the 
maximum of work in batteries, as well as those given by 
M. Reynier in his work on the pile, have regard only to the 
total available energy in the external circuit, without con- 
sideration of the manner in which this energy is ultimately 
used, If, asin the above hypothetical case, it is desired to 
transform this energy into work of an electro motor, but 
half of the maximum work can be obtained. If, on the 
other hand, it is proposed to get the greatest se of work 
in an indefinite time, the return can be augmented and col- 
lected up to as high as So and go per cent. of the energy 
represented by the expenditure of zinc in the battery, but 
then the pile does not produce its maximum of work. 

The influences of the external resistances remain to be 
examined, such as are presented in transmitting force at a 
distance ; also the resistance of the motor itself, and the 
practical returns obtained in certain special cases with mo- 
tors of determinate type. 

We will take occasionjto recur to this subject after prac- 
tical experience has had the last word. It is always well, 
however, to recall theoretical results, which never being 
altogether attained in practice, have an advantage in setting 
exact limits to our knowledge of what can be obtained from 
any given source of electrical supply ; and. while destroy- 
ing some illusions, proving some statements, which till 
now, have seemed too adventurous. (La Lumitre Electrique, 
Aug. 7th.) 
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I concluded my last article under the above heading 
with a reference to the case of carbon, and gave the results 
successively arrived at by Attfield, Morren, Watts, and 
others; these went to show that besides the line-spectrum 
of carbon mapped by Angstrém there exists a fluted spec- 
trum of this substance. 

Now comes my own personal connection with this mat- 
ter. 

In the year 1871, 1] communicated to the Royal Society 

a paper in which the conclusion was drawn that the vapor 
of carbon was present in the solar atmosphere. 

This conclusion was founded upon the reversal in the 
solar spectrum of a set of flutings in the ultra-violet.” The 
conclusion that these flutings were due to the vapor of car- 
bon, and not to any compound of carbon, was founded 
upon experiments similar to those employed in the re- 
searches of Attfield and Watts, who showed that the other 
almost exactly similar sets of flutings in the visible part of 


* Continued from p. 29. 1 Proc. R, S, No. 187, 1878. 
2 The approximate wave-length of the brightest member cn the least 
refrangable edge is 388r. oO. 
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the spectrum were seen when several different compounds 
of carbon were exposed to the action of heat and electricity. 
In my photographs the ultra violet flutings appeared under 
conditions in which carbon was the only constant, and it 
seemed therefore reasonable to assume that the flutings 
were due to carbon itself, and not to any compound of car- 
bon, and this not alone from the previous work done in the 
special case of carbon, but from that which had shown that 
the fluted spectra of sulphur, nitrogen, and so forth, were 
really due to these ‘elementary ” substances. 

Professors Liveing and Dewar have recently on several 
Professor Dewar, 
in a paper received by the Royal Society on January 8, 
1880, writes as follows: 

‘‘ The almost impossible problem of eliminating hydrogen 
from masses of carbon, such as can be employed in experi- 
ments of this kind, prove conclusively that the inference 
drawn by Mr. Lockyer, as to the elementary character of 
the so-called carbon spectrum from an examination of the 
arc in dry chlorine, cannot be regarded'as satisfactory, 
seeing that undoubtedly hydrogen was present tn the carbon 
used as the poles. 

Subsequently, in a paper received by the Royal Society, 
on February 2, Messrs. Liveing and Dewar wrote as fol- 
lows: | 

“Mr, Lockyer (Proc. Roy. Soc., vol. xxvii. p. 308) has re- 
cently? obtained a photograph of the arc in chlorine, which 
shows the series of fluted bands in the ultra-violet, on the 
strength of which he throws over the conclusion of Ang- 
strom and Thaleén, and draws inferences as to the existence 
of carbon vapor above the chromosphere in the coronal 
atmosphere of the sun, which, if true, would be contrary to 
all we know of the properties of carbon. We cannot help 
thinking: that these bands were due to the presence of a small 
guantity of ntlrogen,” 

It will be seen that on January 8 Mr. Dewar alone at- 
tributed the flutings to a hydrocarbon, while on February 2 
Mr. Dewar, associated with Mr. Liveing, attributed them to 
a nitrocarbon. 

In fact in the latter paper Messrs. Liveing and Dewar pub- 
lished experiments on the spectra of various carbon com- 
pounds, and from their observations they have drawn the con- 
clusion that the set of flutings -vhich I have shown to be re- 
versed in the solar spectrum is really due to cyanogen, and 
that certain other sets of flutings shown by Attfield and 
Waits to be due to carbon are really due to hydrocarbon. 

As Messrs. Liveing and Dewar do not controvert the very 
definite conclusions arrived at by Attfield, Morren, Watts, 
and others, I can only presume that they took for granted 
that all the experimental work performed by these men of 
science was tainted by the presence of impurities, and that 
it was impossibleto avoid them. I therefore thought it de- 
sirable to go over the ground again, modifying the experi- 
mental method so as to demonstrate the absence of impuri- 
ties. Indeed I have started upon a research which will re- 
quire some time to complete. Still, in the meantime, I have 
submitted to the notice of the Royal Society some results 
which I have obtained, which I think settle the whole question, 
and it is the more important to settle it as Messrs. Liveing 
and Dewar have already based upon their conclusions theor- 
etical views which appear to me likely to mislead, and which 
I consider to have long been shown to be erroneous. To 
these results I shall now refer in this place. 

The tube with which [ have experimented is shown in Fig. 
1: Aand Bare platinum wires for passing the spark inside 
the tube ; Eis a small tube into which carbon tetrachloride 
was introduced ; it was drawn out to a long narrow orifice 
to prevent the rapid evaporation of the liquid during the ex- 
haustion of the tube. The tube was bent upwards anda 
bulb blown at c in order that the spark might be examined 
with the tube end-on, as its found that after the spark has 
passed for some time a deposit is formed on the sides of the 
bulb immediately surrounding the platinums, thus obstruct- 
ing the light. After a vacuum had been obtained the tube 
was allowed to remain on the Sprengel pump, to which it 
was attached by a mercury joint for the purpose of obtaining 
a vacuum for a long time, in order that the last traces of air 
and moisture might be expelled by the slow evaporation of 
the liquid. 
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The carbon tetrachloride was prepared by Dr. Hodgkin- 
son, who very kindly supplied me with sufficient for my ex- 
periments. . 

On passing the spark without the j.r in this tube, the 
spectrum observed consists of those sets of flutings which, 
according to Messrs. Liveing and Dewar, are due to hydro- 
carbon, and the set of flutings which is reversed in the sun, 
and ascribed by Messrs. Liveing and Dewar to cyanogen, 
also appears in a photograph of the violet end of the spec- 
trum, Fig. 2. On connecting a Leyden jar with the coil and 
then passing the spark the flutings almost entirely vanish 
and the line spectra of chlorine and carbon take the place of 
the flutings without either a line of hydrogen or a line of 
nitrogen being visible. 

As a long experience has taught me that these tubes often 
leak slightly at the platinums after they are detached from 
the pump, so that the evidence of such a piece justificatif is 
only good for a short time, I took the occasion afforded by 


Fic. 


a visit of Dr. Schuster to my laboratory while the experi- 
ments wese being made to get my observations confirmed. 
He has been good enough to write me the following letter 
and to allow me to give it here :— 

‘March 21. 

‘“My Dear LockyvEer.—The following is an account of 
the experiment which I saw performed in your laboratory on 
Monday, March 15: 

‘‘ A tube containing carbon-tetrachloride was attached to 
the Sprengel pump. As exhaustion proceeded the air was 
gradually displaced by the vapor of the tetrachloride. The 
electrodes were a few millimetres apart. If the spark was 
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taken without a condenser in the vapour the well-known 
carbon bands first observed by Swan in the spectrum of 
a candle were seen with great brilliancy; I also saw the 
blue band which you said was identical in position with 
one of the blue bands seen in the flame of cyanogen or 
in the spectrum of the electric arc. When the condenser 
and air-break were introduced this spectrum gave way to a 
line spectrum in which I could recognize the lines of chlo- 
tine. Zhe lines of nitrogen were absent, not a trace of the 


principal double line in the green being seen. The hydrogen 
line Ha(C) was faintly visible when I first observed the 
spectrum, but it got gradually weaker and finally disappear 
ed altogether. When this line was no longer visible the con 
denser was taken out of circuit again, and the same carbon 
bands were seen as before. These bands, therefore, show 
themselves with great brilliancy when a strong and powerful 
spark does not reveal the presence either of hydrogen or 
nitrogen. (Signed) ARTHUR SCHUSTER.” 

‘“‘March 21, 1880.” 

This result, which entirely endorses the work of Attfield 
and Watts, has been controlled by many other experiments. 
I have also repeated Morren’s experiment and confirm it 
and I have also found that the undoubted spectrum of cyan- 
ogen is visible neither in the electric arc nor in the surround- 
ing flame. . 

Hence then in the case of carbon, as in the prior cases 
of hydrogen, nitrogen and the like, those who hold that 
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the flutings ate due to impurities must, it would seem, 
abandon their position ; for the flutings are undoubtedly 
produced by carbon vapor. Nor is this all; the sugges- 
tion that the various difficulties which have always been 
acknowledged to attend observations of this substance may 
in all probability be due to the fact that the sets of carbon 
flutings represent different molecular groupings of carbon, 
in addition to that or those which give us the line spectrum, 
and that the tension of the current used now brings one set 
of flutings into prominence and now another, seems also 
justified by the facts. This suggests the view that a body 
may have a fluted spectrum of compound origin as well as 


2. 


a line spectrum. 

This conclusion is greatly strengthened by the preliminary 
discussion of a considerable number of photographs of the 
spectra of various carbon compounds. 

A general comparison of the photographs first enables 
us to isolate the lines in the blue and ultra-violet portions 
of the spectrum (wave lengths 4300-3800) of the substance 
associated with the carbon in each case. 

In this manner the lines seen in the photographs of the 
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spectra of CCli, CioHs, CN, CHIs, CS:, COs,: CO, &c., 
have been mapped, and both the common and special lines 
and flutings thus determined. | 

The phenomena seen with more or less constancy are a 
blue line, with a wave-length of 4266; a set of blue flut- 
ings, extending from 4215 to 4151 ; and another set of ultra- 
violet flutings, which extend from 3885 to 3843 (all approx- 
imate numbers). _ 

In a photograph of the spectrum of the electric arc 


| which contains the blue fluting alone (Fig. 4). 


the spectrum which contains the blue line alone and that 
In compar- 
ing the spectra of carbon under different conditions, I find 
this to be true. Zhe blue line never appears in conjunction 
with the blue flutings, unless the ultra-violet flutings are also 
present, In other words, the highest and the lowest hypo- 


thetical temperature spectra are never visible together with- 
out the spectrum of the intermediate hypothetical temper- 
ature, 


Highest temperature. 
Intermediate. 


S| Lowest temperature. 


Fic. 3—Action of three different temperatures on a hypothetical substance, assuming three stage of complete dissociation. 


(with a weak battery) between carbon poles in an atmos- 
phere of chlorine, the blue flutings alone are visible, whilst, 
when the stark is similarly photographed, the ultra-violet 
flutings and the blue line (4266) are also visible, whilst 
the blue flutings become fainter. 

From this we may assume, in accordance with the 
working hypothesis of a series of different temperature 
furnaces, as set forth in the paper of December, 1878 (see 


Furnace A 

Inter- I 
mediate. } 2 

Furnace B 

Inter- I 7 
mediate. { 2 i es 
Furnace C 


But this is not all. By placing the spectra of the sub- 
stances at different heat-levels, so to speak, I was enabled 
to construct a map, which not only indicates the mere pres- 
ence or absence of the lines and their relative intensities, 
but shows a perfect gradation between the spectrum which 
contains the line alone and that which contains the blue 
flutings alone (Fig. 5). I would point out that there is noth- 
ing theoretical in this map. All the horizons depicted are 


Highest temperature. 


Lowest temperature, 


Fic. 4—Spectra of the hypothetical substance, in intermediate furnaces, assuming that the vapours are not completely dissociated. 


Fig. 3), that the different flutings and the line correspond 
to different temperature spectra, the blue flutings to the 
lowesi and the blue line to the highest temperature, whilst 
the ultra-violet flutings occupy an intermediate position. 
According to this working hypothesis there should be 


Highest temperature. 


Lowest temperature. 


a series: of horizons forming a perfect gradation between 
that, while the blue line gradually thins out, the ultra-violet 


Fic, 5—The photographed spectra of some carbon compounds. 


copied from photographs of carbon under the conditions in- 
dicated, and theory has merely enabled me to arrange them 
10 order. | 

This map I submit, therefore, bears out the hypothesis of 
differences of temperature indicated above, for it is seen 


Spark in C,oH, and CHI, 


| Spark CO 
“ CO, 
“ON, 
“CS, 


Arc in Cl (B). 
“Cl (C). 


flutings appear first and grow in intensity. As these in- 
crease the blue flutings become visible, and further, as the 
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latter augments and the line disappears, the ultra-violet 
flutings gradually die out altogether. 

~ It is philosophical to infer from these observations that 
not only are the line and flutings in question produced by 
carbon, but that the blue line (4266), since it is visible at 
the highest temperature, corresponds to the most simple 
molecular groupings we have reached in the experiments, 
and the flutings to others more complex. 

The result to which attention is most to be directed in 
this place is that touching the two sets of flutings, and 
should future research justify the double conclusion (1) 
that these flutings are truly due to carbon, a result I ac- 
cept, though it is denied by Angstrém and Thalén; and (2) 
that the different flutings really represent the vibrations of 
different molecular groupings ; a great step, and one in the 
direction of simplification, will have been gained. 

Indeed it is much to be hoped that this ground will be at 
once worked over again by men of science who are both 


honest and competent: that the truth is sure to gain by |. 


such work is a truism. 

I have so often taken occasion to refer with admiration 
to the work of Angstr6m and Thalén that I shall not be 
misunderstood when I say that their conclusions, to which 
such prominence is given, and on which such great stress 
is laid by Messrs. Liveing and Dewar, rest more upon the- 
ory and analogy than upon experiment. 

Their work, undertaken at a time when the existence of 
so-called “ double spectra” was not established upon the 
firm basis that it has now, and when there was no idea that 
the spectrum recorded for us the results of successive dis- 
sociations, gave, as I have previously taken occasion to 
state, the benefit of the doubt in favor of flutings being due 
to compounds, and it was thought less improbable that 
cyanogen or acetylene should have two spectra than that 
carbon or hydrogen should possess them. 

Indeed, later researches have thrown doubt upon the 
view that the fluted spectra of aluminium and magnesium 
are entirely due to the oxides of those metals instead of to 
the metals themselves—and this is the very basis of the 
analogy which Angstrém and Thalén employed. 

The importance of the observations to which I have re- 
ferred is all the greater because of the general conclusions 
touching other spectra which may be drawn from them. 
Thus from what I have shown it will be clear that if my 
view is correct, the conclusions drawn! by Messrs. Liveing 
and Dewar from the assumed hydrogen-carbon bands 
touching both the spectrum of magnesium and the spectra 
of comets, are entirely invalid. These conclusions are best 
given in their own words :— 

‘“The similarity in the character of the magnesium-hy- 
drogen spectrum, which we have described, to the green 
bands of the hydrocarbons is very striking. We have sim- 
ilar bright maxima of light, succeeded by long drawn-out 
series of fine lines, decreasing in intensity towards the more 
refrangible side. This peculiarity, common to both, im- 
pels the belief that it is a consequence of a similarity of 
constitution in the two cases, and that magnesium forms 
with hydrogen a compound analogous to acetylene. In this 
connection the very simple relation (2 : 1) between the 
atomic weights of magnesium and carbon is worthy of note, 
as well as the power which magnesium has, in common 
with carbon as it now appears, of combining directly with 
nitrogen. We may with some reason expect to find a mag- 
nesium-nitrogen spectrum. . . . 

‘‘The interest attaching to the question of the constitu- 


tion of comets, especially since the discovery by Huggins 


that the spectra of various comets are all identical with the 
hydrocarbon spectrum, naturally leads to some speculation 
in connection with conclusions to which our experiments 
point. Provided we admit that materials of the comet con- 


tain ready-formed hydrocarbons, and that oxidation may | 


take place, then the acetylene spectrum might be produced 
at comparatively low temperatures without any trace of the 
cyanogen spectrum or of metallic lines. If, on the other 
hand, we assume only the presence of uncombined carbon 
and hydrogen, we know that the acetylene spectrum can 
only be produced at a very high temperature, and if nitro- 
gen were also present that we should have the cyanogen 
spectrum as well, Either, then, the first supposition is the 


1 Paper réad February 12, 1880. 


true one, not disproving the presence of nitrogen, or else 
the atmosphere which the comet meets is hydrogen only, 
and contains no nitrogen.” 

The importance of the question here treated of comes out 


very well from these two extracts. We find the same spec- 
tral phenomenon at once called into court, and very prop- 
erly calied in, both to suggest the existence of chemical 
substances of which the chemist has never dreamt, and to 
explain the chemical nature of a large group of celestial 
bodies.! 
There is little doubt that when a complete consensus of 
opinion is arrived at among the workers, other suggestions 
more far reaching still will be derived from the prosecution 
of these inquiries. For the present, however, the chief 
point to bear in point is that both in line-spectra and in 
fluted spectra we have indications which I think favor the 
view that in each case the origin is compound rather than 
simple.—Vature, J. NORMAN LOCKYER, 
OBAN, Fuly 20. 


PHYSICAL NOTES. 


_FRoM the above article we see that as far back 
as 1878, Mr. Lockyer communicated to the Royal 
Society a paper in which the conclusion was drawn 
that vapor of carbon was present in the solar at- 
mosphere. This inference was founded upon experi- 
ments similar to those of Attfield and Watts, who 
showed that flutings are always present in different 
compounds of carbon exposed to the action of heat and 
electricity. This observation of Lockyer has been called 
in question by Liveling and Dewar, as they have found 
it an almost impossible problem to eliminate hydragen 
from masses of carbon. This latter view has been long 
held by Edison, who, in a great number of experiments, 
some of which were participated in by Prof. Young, has 
found at the enormous heat developed by igniting a fine 
carbon thread issa of an inch diameter, of high resist- 
ance, in air vacuum, until a light of 80 candles is reached, 
that only a carbon spectrum is given, until just a few 
seconds before the rupture of the loop, when a sharply 
defined hydrogen spectrum zs observed. On the other 
hand, in an observation of the purified spectrum of car- 
bon tetrachloride, Mr. Lockyer (Vature, August 5th) 
found only carbon appeared at high temperatures. . It is 
an excellent index of the spirit of unbiased investigation 
in the author of (Vature, December, 1878) The Hypo- 
thesis that the so-called Elements are Compound Bodies, 
and still later, of the Universal Hydrogen Hypothesis, to 
learn from Mr. Lockyer that, both in line and fluted 
spectra, he thinks we have indications which favor the 
view that in each case the origin is compound rather 
than simple. 


IN a communication from William Huggins, F.R.S., re- 
ceived June 16th, 1880, and published in the Amestcan 
Journal of Science for August, are embodied some observa- 
tions on the nature of the spectrum of water, which may 
give rise to a question of priority. It appears that Dr. 
Huggins made a photograph of the flame of hydrogen burn- 
ing in air, December 27, 1879, but did not publish the fact. 

On June last, Messrs. Liveing and Dewar state,in a 
paper read before the Royal Society, that they have ob- 
tained a photograph of the ultra violet part of the spectrum 
of coal gas burning in oxygen, and in a note dated June 
8th, they add that they have reason to believe that this re- 
markable spectrum is not due to any carbon compound, 
but to water. Professor Stokes (whose well-known mono- 
graph in Phil, Trans., 1852, has furnished so much sugges- 
tive material for others to work upon in this very line), 
authorizes the statement that Dr. Huggins,in a let- 


1 With special reference to this last question, that of cometary spectra, 
one of acknowledged difficulty, I may perhaps be permitted to add here 
by way of note that the view I put forward some years ago touching the 
relation to this spectrum to that of the nebule has been lately strength- 
ened by the observation that at a low temperature one of the brightest 
lines in the spectrum of iron is that coincident with the chief line in the 
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latter augments and the line disappears, the ultra-violet 
flutings gradually die out altogether. 

~ It is philosophical to infer from these observations that 
not only are the line and flutings in question produced by 
carbon, but that the blue line (4266), since it is visible at 
the highest temperature, corresponds to the most simple 
molecular groupings we have reached in the experiments, 
and the flutings to others more complex. 

The result to which attention is most to be directed in 
this place is that touching the two sets of flutings, and 
should future research justify the double conclusion (1) 
that these flutings are truly due to carbon, a result I ac- 
cept, though it is denied by Angstrém and Thalén; and (2) 
that the different flutings really represent the vibrations of 
different molecular groupings ; a great step, and one in the 
direction of simplification, will have been gained. 

Indeed it is much to be hoped that this ground will be at 
once worked over again by men of science who are both 


honest and competent: that the truth is sure to gain by |. 


such work is a truism. 

I have so often taken occasion to refer with admiration 
to the work of Angstr6m and Thalén that I shall not be 
misunderstood when I say that their conclusions, to which 
such prominence is given, and on which such great stress 
is laid by Messrs. Liveing and Dewar, rest more upon the- 
ory and analogy than upon experiment. 

Their work, undertaken at a time when the existence of 
so-called “ double spectra” was not established upon the 
firm basis that it has now, and when there was no idea that 
the spectrum recorded for us the results of successive dis- 
sociations, gave, as I have previously taken occasion to 
state, the benefit of the doubt in favor of flutings being due 
to compounds, and it was thought less improbable that 
cyanogen or acetylene should have two spectra than that 
carbon or hydrogen should possess them. 

Indeed, later researches have thrown doubt upon the 
view that the fluted spectra of aluminium and magnesium 
are entirely due to the oxides of those metals instead of to 
the metals themselves—and this is the very basis of the 
analogy which Angstrém and Thalén employed. 

The importance of the observations to which I have re- 
ferred is all the greater because of the general conclusions 
touching other spectra which may be drawn from them. 
Thus from what I have shown it will be clear that if my 
view is correct, the conclusions drawn! by Messrs. Liveing 
and Dewar from the assumed hydrogen-carbon bands 
touching both the spectrum of magnesium and the spectra 
of comets, are entirely invalid. These conclusions are best 
given in their own words :— 

‘“The similarity in the character of the magnesium-hy- 
drogen spectrum, which we have described, to the green 
bands of the hydrocarbons is very striking. We have sim- 
ilar bright maxima of light, succeeded by long drawn-out 
series of fine lines, decreasing in intensity towards the more 
refrangible side. This peculiarity, common to both, im- 
pels the belief that it is a consequence of a similarity of 
constitution in the two cases, and that magnesium forms 
with hydrogen a compound analogous to acetylene. In this 
connection the very simple relation (2 : 1) between the 
atomic weights of magnesium and carbon is worthy of note, 
as well as the power which magnesium has, in common 
with carbon as it now appears, of combining directly with 
nitrogen. We may with some reason expect to find a mag- 
nesium-nitrogen spectrum. . . . 

‘‘The interest attaching to the question of the constitu- 


tion of comets, especially since the discovery by Huggins 


that the spectra of various comets are all identical with the 
hydrocarbon spectrum, naturally leads to some speculation 
in connection with conclusions to which our experiments 
point. Provided we admit that materials of the comet con- 


tain ready-formed hydrocarbons, and that oxidation may | 


take place, then the acetylene spectrum might be produced 
at comparatively low temperatures without any trace of the 
cyanogen spectrum or of metallic lines. If, on the other 
hand, we assume only the presence of uncombined carbon 
and hydrogen, we know that the acetylene spectrum can 
only be produced at a very high temperature, and if nitro- 
gen were also present that we should have the cyanogen 
spectrum as well, Either, then, the first supposition is the 
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true one, not disproving the presence of nitrogen, or else 
the atmosphere which the comet meets is hydrogen only, 
and contains no nitrogen.” 

The importance of the question here treated of comes out 


very well from these two extracts. We find the same spec- 
tral phenomenon at once called into court, and very prop- 
erly calied in, both to suggest the existence of chemical 
substances of which the chemist has never dreamt, and to 
explain the chemical nature of a large group of celestial 
bodies.! 
There is little doubt that when a complete consensus of 
opinion is arrived at among the workers, other suggestions 
more far reaching still will be derived from the prosecution 
of these inquiries. For the present, however, the chief 
point to bear in point is that both in line-spectra and in 
fluted spectra we have indications which I think favor the 
view that in each case the origin is compound rather than 
simple.—Vature, J. NORMAN LOCKYER, 
OBAN, Fuly 20. 


PHYSICAL NOTES. 


_FRoM the above article we see that as far back 
as 1878, Mr. Lockyer communicated to the Royal 
Society a paper in which the conclusion was drawn 
that vapor of carbon was present in the solar at- 
mosphere. This inference was founded upon experi- 
ments similar to those of Attfield and Watts, who 
showed that flutings are always present in different 
compounds of carbon exposed to the action of heat and 
electricity. This observation of Lockyer has been called 
in question by Liveling and Dewar, as they have found 
it an almost impossible problem to eliminate hydragen 
from masses of carbon. This latter view has been long 
held by Edison, who, in a great number of experiments, 
some of which were participated in by Prof. Young, has 
found at the enormous heat developed by igniting a fine 
carbon thread issa of an inch diameter, of high resist- 
ance, in air vacuum, until a light of 80 candles is reached, 
that only a carbon spectrum is given, until just a few 
seconds before the rupture of the loop, when a sharply 
defined hydrogen spectrum zs observed. On the other 
hand, in an observation of the purified spectrum of car- 
bon tetrachloride, Mr. Lockyer (Vature, August 5th) 
found only carbon appeared at high temperatures. . It is 
an excellent index of the spirit of unbiased investigation 
in the author of (Vature, December, 1878) The Hypo- 
thesis that the so-called Elements are Compound Bodies, 
and still later, of the Universal Hydrogen Hypothesis, to 
learn from Mr. Lockyer that, both in line and fluted 
spectra, he thinks we have indications which favor the 
view that in each case the origin is compound rather 
than simple. 


IN a communication from William Huggins, F.R.S., re- 
ceived June 16th, 1880, and published in the Amestcan 
Journal of Science for August, are embodied some observa- 
tions on the nature of the spectrum of water, which may 
give rise to a question of priority. It appears that Dr. 
Huggins made a photograph of the flame of hydrogen burn- 
ing in air, December 27, 1879, but did not publish the fact. 

On June last, Messrs. Liveing and Dewar state,in a 
paper read before the Royal Society, that they have ob- 
tained a photograph of the ultra violet part of the spectrum 
of coal gas burning in oxygen, and in a note dated June 
8th, they add that they have reason to believe that this re- 
markable spectrum is not due to any carbon compound, 
but to water. Professor Stokes (whose well-known mono- 
graph in Phil, Trans., 1852, has furnished so much sugges- 
tive material for others to work upon in this very line), 
authorizes the statement that Dr. Huggins,in a let- 


1 With special reference to this last question, that of cometary spectra, 
one of acknowledged difficulty, I may perhaps be permitted to add here 
by way of note that the view I put forward some years ago touching the 
relation to this spectrum to that of the nebule has been lately strength- 
ened by the observation that at a low temperature one of the brightest 
lines in the spectrum of iron is that coincident with the chief line in the 
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ter bearing date 30th January, 1880, spoke of “a novel 
and interesting result,” referring, probably, to the above- 
mentioned photograph. Since then, Dr. Huggins has taken 
a large number of photographs of the spectra of different 
flames, but only presents one (that of hydrogen) to the Roy- 
al Society. We regret this, both because of the loss to our 
general stock of science, in this unnecessary detention of 
the spectrum of carbon and its compounds, and because 
of the imminent probability of a repetition of these dis- 
agreeable questions of priority, as, on this side of the water 
(to the writer’s knowledge), this particular subject is being 
eagerly studied under unique conditions. 

The experiment of Dr. Huggins consists of first burning 
hydrogen ger se in atmospheric oxygen, and then a mixture 
of oxygen with hydrogen in air. He finds the two spectra 
identical. For purposes of comparison, he very ingenious- 
ly photographs them on the same plate, in rapid succession, 
using the upper half of: his spectroscope slit for the first, 
and the lower half for the second impression. As all the 
lines of both spectra fit each other exactly, without excess, 
it is evident that either represents the spectrum of water. 
The article referred to contains a partial spectrum, giving 
the characte ristic lines of wate. 


ProF. J. TROWBRIDGE has recently studied the earth as a 
conductor of electricity and details somelinteresting experi- 
ments, and advances some bold speculations and prophe- 
cies in the American Fournal of Science for August. In all 
the telephone circuits between Boston and Cambridge for 
a distance of about four miles, the ticking of the Observa- 
tory clock could be heard when transmitting time signals. 
This was attributed to the proximity of the telephone circuit 
wires to the time wires of the Observatory. Mathematical 
considerations. however, (Maxwell’ s Electricity and Mag- 
netism, Vol. II., p. 209), will convince one that with tele- 
phones of the resistance usually employed, no inductive 
effect will be perceived between wires which run parallel 
to each other a foot apart for the distance of thirty or forty 
feet, even if ten-quart Bunsen cells be used. The transmis- 
sion of these time signals is evidently not due to induction, 
but to tapping the earth, so to speak, at points which are 
not in the same potential. Running a wire five or six hun- 
dred feet long to ground at both ends, and putting a tele- 
phone in circuit, the ticking was distinctly heard when an 
exploration was made in an open field an eighth of a mile 
from the Observatory ; yet the same wire, under similar con- 
ditions, gave no sound when one mile away from the central 
line between the Observatory and the Boston office. With 
the boldness of a Gallileo, Professor Trowbridge deduces 
thence the theoretical possibility of telegraphing across the 
Atlantic without a cable. He says: ‘‘ Powerful dynamo- 
electric machines could be placed'at some point in Nova 
Scotia, having one end of their circuit grounded near them 
and the other end grounded in Florida, the conducting 
wire consisting of a wire of great conductivity and carefully 
insulated from the earth, except at the two grounds. By 
exploring the coast of France, two points on two surface 
lines not at the same potential could be found; and by 
means of a telephone of low resistance, the Morse signals 

sent from Nova Scotia to Florida could be heard in France. 
Theoretically this is possible, but practically, with the light 
of our present knowledge, the expenditure of energy on the 
dynamo-electric engine would seem to be enormous.’ 


ed 


A VERY curious observation has been made by M. J. Jans- 
sen of a remarkable inversion ina photographic image by 
exposure during different times. It passed from negative 
to positive with an inte re diary neutral, invisible period. 
After a first exposure of y35y of a second a negative can be 
developed, a little longer exposure would dull the sharp- 
ness of the image; then there soon arrives a point where 
the negative disappears entirely. By a still longer expos- 
ure a new phase occurs, a positive image starts out from 
the plate, with lights and shadows just the reverse of the 
first and as sharply defined. By allowing further action of 
the light a second neutral condition occurs. M. Janssen 
does not say by what state this is followed.—Monzteur Sct. 
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M. SCHEURER-KESTNER in a note to the Académic des 
Sciences, qualifies a previous statement that sulphuric acid 
attacks platinum, by new experiments. Absolutely pure 
sulphuric acid does not attack platinum, but if there be ever 
so small a content of nitrous acid, a very appreciable quan- 
tity of the vessel is dissolved, ,y)5 9 being enough for the 
purpose. In one of his experiments, on 60 grams of sul- 
phuric acid, two milligrams of platinum were dissolved. 
This fact should be verified by manufacturers of concen- 
centrated sulphuric acid. 

Mr. Albert Levy finds considerable variation in the ammon- 
iacal contents of rain waters collected in the different quarters 
of Paris, but the annual means are identical. The per cent- 
ages diminish from one month to the next, in passing from 
the cold to the hot season. The minimum at all stations 
was for the month of July, when there was present .93 of a 
milligram of nitrogen, against 1.35 in January. The potable 
waters of Paris are affected in exactly the same way. The 
reverse, however, is the case with the ammonia of the air 
which is most abundant i in the hot season.—Montteur Scien- 


tifigue, Aug. 


THE organisms described by Pasteur as the origin of 
epidemics and contagious disease, are so minute and few 
compared with the multiplying swarms of bacteria, etc., 
pervading all generating solutions, that it becomes neces- 
sary to provide a means of eliminating the masses of infu- 


. soria from solutions to be studied under the microscope. 


These microzoa haunt even the clearest drinking water at 
times, and it becomes highly important to easily determine 
their presence.’ M. Certes (Proceedings Acad. des Sciences), 
suggests the use of osmicacid as a sure means of killing 
them without destroying their tissues. He dips a glass rod 
into the solution to be examined and then into a 1% per 
cent. solution of the acid; washing this in a narrow test 
tube of distilled water, it is easy to collect what is necessary 
for examination. There are certain precautions to be taken 
as to cleanliness and time of immersion. By the use of a 
mixture of Paris violet in diluted glycerine, he finds it pos- 
sible by uniform difference of tint, to easily distinguish 
cellulose, amylaceous matter and the vibrating cilia. 


M. De LEsseEps, as an argument against the quarantine 
system, read a letter to the French Academy of Science, 
from the engineer in charge of the preparatory work of the 
interoceanic canal, informing him that a number of persons 
had disembarked at the isthmus while sick of yellow fever, 
without having propagated the disease among the workmen. 
Following this communication of M. De Lesseps, M. 
Bouley said he could not allow the inference from such 
remarks to pass unchallenged. Admitting that what M. 
De Lesseps said was true, that quarantines are a constant 
inconvenience to commercial and maritime relations, yet this 
injury is in the highest degree compensated for by the 
guarantees given to the public health. Since the inter- 
national sanitary police has been watching over Egypt, and 
preserving it from the invasion of cholera by strict quaran- 
tine, this disease had come to be less feared in Europe. It 
is by quarantine alone we shelter ourselves from those dis- 
eases which vessels so easily carry with them, particularly 
the yellow fever to which M. De Lesseps refers. The 
atmospheric conditions which he says render quarantines 
nugatory, cannot contribute to the propagation of epidem- 
ics, unless those who are attacked are allowed to land from 
the vessels which contain the germs. But these germs are 
not intangible exhalations, subtile vapors, effluvia which 
have a property of fatal expansion, against which we can do 
nothing. Quite the contrary is true. Thanks to the re- 
searches of experimental science, the principle of contagion 
is no longer unknown ; it has taken body and can be studied 
and followed in its manifestations. But even before this 
accession to our knowledge, practice, inspired by observa- 
tion, had proved that strict surveillance of men and things 
coming from suspected countries would prevent the spread- 
ing of the germs. This is the province of the quarantine 
and by it alone can it be done. It is, then, necessary to 
maintain it in spite of the convenience to commercial and 
maritime relations. Otto A. MOSES. 


